anesthetic in combination with an opioid [6] . Although fentanyl is widely used per-operatively, morphine would be more preferable due to its longer duration. However, morphine has some possible side-effects that needs to be addressed [7] . Postoperatively, pain control is conventionally administered by either intermittent or patient controlled analgesia regimens (PCA) [8] . Opioids are excellent pain controllers, however, particularly in abdominal hysterectomies, PCA is attributed to a higher level of PONV [6] . The aim of this study was to compare whether intrathecal blocks with or without added morphine could make a difference as regards to time to discharge, level of nausea and vomiting and consumption of postoperative opioids.
Materials and Methods
This study was designed as a single center, prospective and randomized study. The study was approved by the regional board of the Ethics Committee at Karolinska Institutet in Stockholm. Sixty seven women, with mean age 46 years (range 36-62) were included from September 2005 to February 2007. Written informed consent was obtained from each patient. Patients who underwent a total abdominal hysterectomy due to a benign cause were included. Patients suffering from cancer were not included. All patients were classified as either I, II or III according to the American Society of Anesthesiologists (ASA) classification. Further exclusion criteria were obesity (body mass index > 30 kg/m 2 ) and any contraindication to a spinal puncture. The patients were monitored 8-10 hours postoperatively in the PACU unit and since this unit closed 1600 it was only possible to perform the study on one patient each day. Normally, this meant that the study patient had to be the first patient on the schedule. One hundred and seventy nine patients were eligible. Of these 82 patients 15 declined, the main reason being their reluctance to have a spinal puncture. See Figure 1 .
Eligible N=179
Asked to participate n=82
Signed consent forms and randomized n=67
Allocated to group 1 n=35
Allocated to group 2 n=32
Excluded for logistical reasons (no surveillance resources) n=97
Refused allocated treatment before randomization n=15 For postoperative pain control the following regimens were used: Both groups were orally administered paracetamol tablets, 1 g, four times daily together with diclofenac 50 mg three times daily unless this was contraindicated. Group 1 was given intravenous morphine 1-5 mg upon patient request administered by the attending nurse. In the recovery unit the patients in group 2 initially received a titrated dose of morphine (2-5 mg boluses at ten-minute intervals) to obtain pain relief. After this initial stage further intravenous analgesia was administered by the patient via a disposable patient controlled analgesia device (PCA) (Gemstar®, Abbot). The PCA pump was programmed to deliver 1 mg ketobemidone boluses with a six-minute lockout interval and no maximum dose. Postoperative nausea and vomiting were treated with ondansetron 4 mg intravenously (Zofran®, Glaxo Wellcome). Pain at rest and during coughing and nausea was measured at 3, 6 and 10 hours after surgery and also at 10 AM the day after surgery by a trained attending nurse. Before discharge, all patients were requested to answer an inquiry form with three questions with yes/no alternatives. The questions were: 1/ Have you received enough analgesia after your surgery? 2/ Have you experienced much nausea after your surgery? 3/ Would you recommend the method of analgesia you received to a close friend?
The primary outcome parameter to be tested was the difference in time to discharge between the groups. Criteria for discharge of the patient were: oral pain medication only, no fever, adequate mobilization (the patient should be able to shower, fetch a food tray, walk the corridor and have no indwelling urinary catheter) Secondary outcomes were differences in VAS score for pain and nausea differences in opioid consumption and differences in answers to the inquiry form.
Power calculation
The earliest theoretically possible time of discharge was at 3 PM the day after surgery when the afternoon rounds take place. We know by experience that most patients with general anaesthesia and no spinal analgesia are eligible for discharge at 8 am on the second day after surgery. The difference between the theoretically earliest time of discharge and this time point is 17 hours which was the difference that the study was designed to discover. With a power of 80% using a t-test and two-tailed significance level (alpha) 5%, we needed 33 patients in each group. The power analysis was based on independent samples with a normal distribution and an assumed standard deviation in each group of 22 hours.
Statistics
All statistical analyses were carried out using the Statistical Package for the Social Sciences (2008, SPSS Inc.Chicago, IL, USA). Due to skew ness of data, we used the Mann-Whitney U test to compare the median differences in time to discharge, ketobemidone requirement and the occurrence of pain and nausea between . P< 0.05 was considered significant.
Results
The median time to discharge in group 1 was 53 (24-172) hours and 69 hours (46-99) in group 2. However, this difference was not statistically significant (p = 0.51). Significantly more ketobemidone was used in group 2 (mean 44 mg ±19) than in group 1 (mean 12 mg ±19) ( p<0.0001 ). See Figure 2 . The patients in group 2 had significantly higher VAS scores for pain, both at rest and while coughing. This occurred at all checkpoints (3, 6, 10 hours after completed surgery and at 10 AM the day after) compared to the patients in group 1 (Figure 3 A-B ). The open circle represents an outlier. ma= morning after the first postoperative day 10 a.m. Pain scores are higher in group 2 than in group 2 during the first postoperative day (t=3 p=0.005, t=6 p=0.001, t=10 p=0.01 t=ma p=0.02) (Mann-Whitney). VAS score for nausea was recorded at the same time as VAS pain scores. Initially there was no difference in VAS scoring for nausea between the groups. However, there was a diverging trend with increasing nausea in group 2 compared to group 1 reaching significant difference the morning after surgery. See Figure 4 . Regarding the questionnaire, 85% in group 2 compared to 94% in group 1 indicated that they had received enough analgesia (p=0.26). Furthermore, significantly more patients in group 2 compared to group 1 indicated that they had suffered major nausea (48 versus 18%, p=0.01). Sixty eight percent of the patients in group 2 would recommend the method of analgesia to a close friend who would undergo the same operation compared to 88% in group 1 (p=0.08). There were no complications except for two wound infections in group 1. There were no signs of respiratory depression in any of the groups.
Discussion
The aim of this study was to compare two different regimens of regional anesthetic techniques, one with added and one without morphine, in combination with postoperative administration of ketobemidone regarding to time to discharge, level of postoperative consumption of opioids and PONV. In summary, this study shows that the group that received an intrathecal block with morphine in combination with postoperative intermittent opioid administration consumed less ketobemidone and had less pain and nausea than the group that got an intrathecal block without morphine in combination with PCA. Time to discharge was not different.
The time of discharge or rather hospital stay is an important parameter to measure. However, the concept hospital stay is subjective and dependent on many factors. It could be considered as a surrogate endpoint which is used because it is easy to quantify and can be translated into economical terms. Therefore, in this study we looked for an intervention that could presumably reduce the time to discharge. Spinal administrations of opioids offer segmental analgesia and will increase the analgetic effects of concomitant administered local anesthetics. For optimized intraoperative pain control fentanyl is the best documented opioid while for postoperative pain control morphine would be the best choice due to its longer duration [9, 10] . However, all intrathecally administered opioids have side effects including pruritus, nausea and vomiting, urinary retention, hypotension and respiratory depression. Although we did not reach a statistical significant difference in time to discharge, there was difference of 16 hours in favor of the group that had morphine in their intrathecal blocks. In all other parameters investigated, however, we reached statistical significance to the advantage of the group given intrathecal blocks with morphine added. The postoperative regimens differed in that group 1 received intermittently nurse administered ketobemidone while group 2 had PCA. PCA should be a much better regimen, although more costly, of administering postoperative pain relief compared to a nurse administered regime. The latter involves an expressed demand by the patient that may not always be fulfilled and also involves a time delay. In spite of this, as shown in Fig 2, the consumption of ketobemidone was significantly lower in group 1 which should point to that these patients had less pain than in the group 2. The self assessed severity of PONV was decreased in group 1 contrast to group 2. The reason for this is most likely the greater consumption of ketobemidone in the latter group. Our study has weaknesses. Although this was a randomized, prospective and controlled study it was blinded only to the attending surgeon. Blinding all care providers to intrathecal morphine is not advisable. There were differences between the groups regarding their postoperative analgesic protocols. This was mainly warranted by the fear of respiratory depression in group 1 if they would have had unsupervised access to parenteral 6 ketobemidone as the other group had. Most reported cases of respiratory depression are due to the concomitant use of intrathecal morphine and parenteral morphine. This fear was perhaps exaggerated in retrospect and the study would have benefited from giving all patients the same postoperative protocol. Also, the study did not reach statistical difference in time to discharge. The study was powered to find a difference in time to discharge of 17 hours which points to that it is slightly underpowered. In summary, we conclude that an intrathecal block in combination with postoperative nurse administered ketobemidone improves the wellbeing of the patients and significantly reduces the level of pain and nausea and consumption of postoperative ketobemidone. Furthermore, based on the questionnaire, significantly more patients were satisfied with their analgesia in this group.
